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Considerable difference of opinion exists as to the height of drop, or lift, which is advisable. At Salt Springs (Fig. 10), with granite, a maximum drop of 165 ft was used, and the settlement in the dam proper was relatively small. The practical limit would be such that it would not seriously injure the rock or be dangerous to workmen.
The size of the individual rocks may vary greatly. With ordinary dump trucks the maximum size is about 3 tons. Using air dumped railroad cars or very heavy trucks it may average 10 tons, reaching a maximum size in recent dams of about 25 tons. The sizes if placed by derricks, cranes, or cableways depend upon the economical machine capacity. As far as practicable chips and dust should be excluded from the fill. Certainly, 10 per cent should be the top limit for such objectionable material under most conditions.
6. Rubble Backing of Impervious Face. The rubble wall between the main rock fill of the dam proper and the concrete or other facing is built of hand- or derrick-laid rock and acts as a cushion equalizing settlement and stabilizing the upstream facing. It should be carefully laid up like a dry rubble wall with large voids chinked with spalls so that it will form a substantial backing for transmitting and distributing the water load on the impervious face to the main body of the dam as in Fig. 4. Rubble cushion walls have been made of varying thickness and the design of this feature is almost entirely a question of judgment. They have been made 5 ft to 50 ft at the bottom to a minimum of 4 ft at the top.
There is an advantage in using a natural slope such as 1 on 1.3 to 1 on 1.5 on the upstream face. If the upstream face is very steep (say 1 on 0.5) the upstream cushion of hand- or derrick-placed stone should be very thick because in effect we have a dry rubble wall retaining the loose rock fill behind it as shown in Fig. 5. Necessarily in this case the hand- or derrick-placed cushion must be built as the loose rock fill is deposited and before the fill has attained practically any initial settlement. On the other hand, if a natural slope is used on the upstream face, the loose rock fill may be entirely completed in dams of medium height and volume and allowed to attain its initial settlement before the construction of the cushion. In recent high rock-fill dams the building of the cushion is begun after some convenient height, say 75 ft, of main loose rock fill has been reached and then follows up the loose rock dump. This practice is necessary because of the time element in completion of large dams and also in order to keep within a reasonably safe drop height for any additional stone required to form the rubble cushion. (See Figs. 3 and 6.)
When the loose rock dump fill is built in advance to a natural slope, many engineers believe that there is no reason for making the derrick- or hand-placed rubble facing thicker at the bottom than elsewhere, although I. C. Steele, of the Pacific Gas & Electric Co., believes that it should be somewhat thicker at the bottom than at the top. The rubble cushion should have sufficient horizontal width to permit the movement of the caterpillar cranes or the setting up of derricks. A thickness for the rubble of 10 ft normal to the slope is probably the minim urn advisable except for very low dams.